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Abstract 
Background: To compare interlocking 
intramedullary nails vs minimally invasive 
percutaneous plate osteosynthesis with locking 
compression plates for the treatment of diaphyseal 
tibial fractures, in terms of good functional outcome 
with reference to wound infections as rate of 
complications. 
Methods: In this descriptive study, 140 patients 
with diaphyseal tibia fractures,  were included. The 
patients included were adults with closed tibial shaft 
fractures which were less than 2 weeks old, located 
at 7 cm below the knee joint and 7 cm above the 
ankle joint. Fractures which were open and of 
pathological nature were not included in our study. 
Random allocation into two equal groups was done 
and 70 patients in group 1 were operated with 
interlocking nail and remaining 70 in group 2 were 
operated with Minimally Invasive Percutaneous 
Plate Osteosynthesis (MIPPO) with a locking 
compression plate. Follow up of all patients was 
done uptil 6 weeks.   
Results: Among all the patients included in the 
study right tibial fracture involvement was found in 
57.9%  and that of left side was found in 42.1%.  
Lesser complications in terms of implant irritation, 
pain and infection (superficial and deep) were seen 
in MIPPO group (4.3%) as compared to interlocking 
group (10%).  
Conclusion: Due to less infection, less irritability, 
early union of the fracture and decreased implant 
related problems, minimally invasive percutaneous 
plate osteosynthesis, with locking compression plate 
is preferable in the treatment of tibial shaft fractures 
over the closed intramedullary interlocking nailing 
technique.  
Key Words :Distal Tibia Fractures, Minimally 
invasive percutaneous plate osteosynthesis, Locking 
Plate, Interlocking Nailing. 
Introduction 
Among all the bones in the body, the one that is 
considered to be most commonly fractured is the tibial 
bone.1  Due to its relatively subcutaneous location, it is 
exposed to frequent injuries.2 This factor along with a 
poor blood supply makes the treatment challenging.3 
Infection, neurovascular injury and compartment 
syndrome, and after the initial period non union, 
delayed union and mal-union may add to the problem. 
4,5  Treatment varies with severity, as the injury 
severity varies from mild injury which can be ignored 
to such a degree that amputation becomes necessary.6 
The surgeon has to carefully make a decision 
regarding the management of the patient after looking 
at the severity of injury and the available treatment 
options.  
 The tibia is a triangular shaped bone in cross section 
with the apex pointing anteriorly.7 There is no 
muscular or ligamentous tissue on its anteromedial 
side which makes it quite superficial.. The muscles on 
the anterior aspect of the leg lie on its anterolateral. 
The superficial and the deep muscle compartments of 
the calf cover its posterior surface.8 The density of this 
mostly diaphyseal bone known to have large ends on 
both sides which have the  composition of a cancellous 
nature, is largely dependant on the age, metabolic 
status and location of the bone. 9 The thickness of the 
cortex surrounding the metaphyseal spongiosa is 
inversely proportional to its distance from the 
diaphysis. 10.  
Both, the posterior tibial vessels and the tibial nerve 
emerge under the medial malleolus after curving 
around it.11 A branch of the posterior tibial artery 
provides the  diaphyseal blood supply of the tibia and 
then anastomoses with the metaphyseal endosteal 
vessels. Chances of injury to this vessel increase when 
the fracture is displaced leading to devascularization 
of the tibial shaft.12 Cases in which both the medullary 
and periosteal blood supply are compromised, there is 
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increased risk of delayed healing and post traumatic 
osteomyelitis.13  
   These fractures are caused by injuries classified as 
high energy which can cause compartment syndrome 
and low energy which are mostly sports related.14. 
   Multiple classification schemes have been 
formulated for fractures of the tibia including Gustillo 
classification and Orthopaedic Trauma Association 
(OTA) classification.Tibial Fractures are usually 
diagnosed by signs and symptoms of swelling, pain, 
tenderness, deformity and instability. Sometimes tibial 
fractures also present with an open wound. Imaging 
studies like radiography, CT and MRI are also used to 
determine type of fracture and to consider treatment 
options.15   
 The past management with plaster cast led to reports 
of movement restriction, limb shortening, and 
osteoarthritis.16 Complications like as infection, 
delayed and/or nonunion have been documented with 
open reduction and internal fixation (ORIF). 17    
Interlocking intramedullary nailing is considered to 
have positive features like inserting the nail far from 
the injury site and at the load bearing axis. 18   
Minimally invasive percutaneous plate has the 
advantages of being relatively simple, easy and cheap. 
Furthermore, it provides stability, minimizes intra-
operative iatrogenic soft tissue damage, has less 
frequent requirement for bone grafting with a 
relatively smaller percentage of delayed or malunion 
and infection. Additionally, there is early post-
operative mobilization and a decreased incidence of 
re-fracture after plate removal. Finally it is an ideal 
technique for dealing with multiple injury patients. 19 
Minimally invasive percutaneous plate Osteosynthesis 
(MIPPO) and Locking Compression Plate (LCP),used 
in combination, are proved to be a biologically friendly 
and technically sound alternative method. 20 Bilal and 
associates reported impressive outcomes in 98% of 
closed fractures and 88% of open fractures. 
Complications including non-union and infections 
were observed in 6% of closed and 32% of open 
fractures.21   Many other studies also conclude that 
plate fixation has relatively superior outcomes.Though 
reasonable data has been generated on the two 
modalities individually, there have been scarce 
attempts on comparison of these two modalities 
Patients and Methods  
       After ethical approval, a randomized controlled 
clinical trial with a quantitative experimental 
methodology was conducted in patients presenting 
with tibial shaft fractures at the Orthopaedic Surgery 
Department, Benazir Bhutto hospital, Rawalpindi, 
from March 2017 till August 2017. The calculated 
study sample size was 70 patients in each group. 
Inclusion criteria was patients 20 to 50 years age, 
patients with closed tibial shaft fractures,fracture 
located 7 cm below knee joint and 7 cm above ankle 
joint and duration of fracture less than 02 weeks old. 
Exclusion criteria was fractures with other serious 
injuries,fractures extending into articular surfaces,old 
fractures more than 02 weeks old, infected fractures 
and /or fractures with bad skin conditions dermatitis 
and pathological conditions of bone, osteoporosis and 
other bone disorders.   Standard treatment which is 
clinically acceptable was given to both patient groups 
to make sure that no patient was denied potentially 
beneficial treatment. The patients who participated in 
the study voluntarily were informed about the whole 
process verbally and in written form using patient 
information sheets and documentation containing 
informed consent was done. The data obtained from 
the study was protected. Inclusion and exclusion 
criteria were verified during patient assessment. 
Standardized subjective and objective examinations 
were carried out on all patients. These along with 
radiographs helped in the diagnosis. After taking 
consent, trial outcome measures were assessed  with 
the help of standard assessment forms. First, baseline 
measurements were taken and then the patients were 
randomly allocated into two groups by using a 
computer generated permuted block  randomization 
scheme and confidentiality was maintained. 
Group One constituted Minimally Invasive 
Percutaneous Plate Osteosynthesis (MIPPO) patients 
and  Group Two constituted   Closed Intramedullary 
Interlocking Nail  (ILN) patients .The patients were 
prohibited from using any other adjuvant therapy 
apart from analgesics like non-steroidal anti-
inflammatory drugs during the study period. 
In group one( Minimally Invasive Percutaneous Plate 
Osteosynthesis;MIPPO)Percutaneous plate placement 
was performed after direct or indirect reduction. The 
plate was positioned beneath the muscular layer and 
extra periosteally via a small incision, keeping in mind 
that it does not damage vessels compressed beneath it. 
The fibula was fixed in cases in which ankle anatomy 
and stability had to be restored. Intra-operative C-arm 
fluoroscopy was used to evaluate the correct 
placement and fixation. Patients were evaluated 
postoperatively at the outpatient clinic; 10 to 15 days 
after the operation for wound problems, and 06 weeks 
after for radiological and clinical improvement. 
Follow-up continued until clinical and radiological 
union was observed.In group two( Closed 
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Intramedullary Interlocking Nail;ILN)the interlocking 
nailing was carried out with a flexion of 90* at the knee 
joint and 45* at the hip joint. Adequate reduction, 
guidewire position, nail position and locking were 
achieved with the help of image intensifier. After 
reduction and passing a guide wire through the 
medullary cavity, reaming of both the proximal and 
distal segments was done. A nail of adequate length 
was passed over the guidewire. Finally proximal and 
distal locking were done. Good results were 
considered when there was union in normal position, 
alignment measured on X-ray, without shortening and 
no or minimal surgical site infection.Surgical site 
infection was categorized using Southampton surgical 
site infection scoring system (Table 1) 
 
Table 1: Southampton surgical site infection 
scoring system 
Grade Appearance Interpretation 
0 Normal healing  
 
“good” 
I Normal healing with mild 
bruising or erythema 
II Erythema plus other signs 
of inflammation (swelling, 
pain, temperature) 
III Clear or haemoserous 
discharge 
IV Pus discharge  
“bad” V Deep or severe wound 
infection with or without 
tissue break 
  
Results 
Mean age of the study cohort was 34.82 years (SD ± 
1.01). A total number of 92(65.7%) males and 48(34.3%) 
female patients were included in the study. Right tibial 
fracture involvement was found to be in 81 patients 
(57.9%) and that of left side in 59 patients (42.1%) 
(Table 2). Among the 70 patients treated in group with 
MIPPO intervention, 06 weeks follow up showed 03 
patients with infection at surgical infection scale as 
bad. Majority (95.72%) had a good functional out come 
 (Table 3). Among the 70 patients treated in group with 
IIN intervention a 06 weeks follow up showed on 07 
patients with infection at surgical infection scale as 
bad. 63 patients (90%) presented with a good 
functional out come (Table 4). Age, gender, location of 
injury as right or left tibial fractures or duration of 
fracture less than 2 weeks,  were not found to be effect 
modifiers. Thus supporting the hypothesis that MIPPO 
is better that ILN in terms of good functional out come 
that is lesser wound infection and better wound 
healing (Table 5). 
 
Table 2:  Baseline characteristics of patients in 
the two study groups 
Characteristics  Group 1 
MIPPO 
Group 2 
Interlocking 
Nail 
Age mean range in years 35.6 34.04 
Gender male n (%) 50(71.42) 42(60) 
Gender female n (%) 20(28.58) 28(40) 
Affected side right 45 36 
Affected side left 25 34 
 
Table 3 : Functional outcome for group 1 (MIPPO) 
Functional outcome Frequency Percentage 
Good 67 95.72 
Bad 03 4.28 
Total 70 100 
 
Table 4 : Functional outcome  for Group 2 (ILN) 
Functional outcome Frequency Percentage 
Good 63 90.00 
Bad 07 10.00 
Total 70 100 
 
Table 5:  Outcome in MIPPO ILN  groups  
Group Outcome p-value 
Good Bad 
MIPPO 67 03 0.348 
ILN 63 7 
 
Discussion 
Despite the fact that different management options 
have shown reasonable success rates, only a small 
number of comparative trials have been undertaken to 
optimize management in tibial shaft fractures.22 Until 
now closed interlocking nail has been considered the 
treatment of choice with fewer complications but it 
also has the disadvantages of requirement of a certain 
level of expertise from the surgeon along with the 
availability of fluoroscopic guidance. Its high cost is a 
confounding factor in its utilization in our set up. 
There is also slight difference in complication rate like 
infection in both these method. There is constant knee 
pain in more than eighty percent of patient treated 
with interlocking nail. 23 That is why DCP is still the 
treatment of choice in our part of the world. 
A larger patient group along with the fact that it was 
adequately powered to rule out any discrepancies in 
mal-alignment, were the strengths of this study; 
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however it was limited to see only the surgical site 
infection.  In Rommens et al study the infection rate 
was 1.2% and nonunion developed in 1.2%. In his 
study 88.1% of the patients had a good end result . His 
conclusion was that plate osteosynthesis was a 
relatively more reliable treatment option for closed 
tibial shaft fractures.24   In present study only ten 
patients (7.4%) developed deep infections of their tibia 
fractures. The overall infection rate in our study was 
found to be 7.14 %, while the infection rate in MIPPO 
group was 4.3 % (n=3) and in ILN group,it was 10 % 
(n=7). A higher rate of mal-alignment was observed in 
patients who underwent intramedullary nailing when 
compared with MIPPO. 
Higher rates of complications such as infection, 
malunion and non union seem to have a direct 
relationship with factors such as open fractures, higher 
degree of soft tissue trauma along with tobacco use.25 
Some studies advocate the use of autogenous bone 
graft to achieve earlier and better healing and 
functional recovery. 26  
Conclusion 
 1. Closed intramedullary locking nail and 
minimally invasive percutaneous plate ostoesynthesis 
with locked compression plate, have both proven to be 
effective and safe management options for diaphyseal 
tibial fractures.  
2.  Minimally invasive percutaneous plate 
ostoesynthesis with locked compression plate should 
be preferred as it has the advantage of good wound 
healing and lesser infection rate. 
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